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CLAMP ASSEMBLY FOR SECURING 
A LADDER TO A VEHICLE RACK 

Technical Field and Background of the Invention 
[0001] This invention relates generally to a clamp assembly, and more specifically 

to a clamp assembly designed and adapted for securing a ladder or other loose article to 
a vehicle rack. The invention is quickly and conveniently applied, and offers increased 
safely and security over existing methods and devices for temporarily mounting ladders 
on vehicle racks. The invention is especially applicable for use by commercial contractors, 
such as painters, roofers, and window washers. 

[0002] For many commercial contractors, ladders are essential implements which 

must be loaded on a vehicle and transported between multiple job sites during the day. 
The contractor's vehicle typically includes an overhead or side-mounted ladder rack or 
canopy rack designed for carrying one or more ladders. Time and convenience are 
generally the primary concerns when securing the ladder to the vehicle rack. Some 
contractors use a combination of bungee cords, nylon straps, cables, and/or chains to tie 
the ladders directly to the rack. While these items are relatively inexpensive and often 
readily available, they are frequently applied in haste and with little attention paid to the 
working condition of the straps and cords. The result is that many ladders are transported 
on busy roads and highways in a generally unsafe condition. In addition, these items 
provide little if any protection against theft. 
Summary of Invention 

[0003] Therefore, it is an object of the invention to provide a clamp assembly which 
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is especially applicable safely and conveniently securing a ladder to a vehicle rack. 

[0004] It is another object of the invention to provide a clamp assembly which is 

applicable for securing double stacked ladders to a vehicle rack. 

[0005] It is another object of the invention to provide a clamp assembly which is 

applicable to all types of ladders including extension and step ladders. 

[0006] It is another object of the invention to provide a clamp assembly which is 

adjustable for attachment to all types of vehicle racks. 

[0007] It is another object of the invention to provide a clamp assembly which 

protects against theft. 

[oooq It is another object of the invention to provide a clamp assembly which can 

be quickly applied and removed in only a few seconds. 

[0009] It is another object of the invention to provide a clamp assembly which is 

compact for convenient storage when not in use. 

[0010] It is another object of the invention to provide a clamp assembly which is 

lightweight and durable. 

[0011] It is another object of the invention to provide a clamp assembly which offers 

increased holding strength to secure the ladder to the vehicle in the event of a sudden stop 
or accident. 

[0012] It is another object of the invention to provide a clamp assembly which 

substantially eliminates any sideways shifting of ladder during transport. 
[0013] It is another object of the invention to provide a clamp assembly which has 

no protruding parts. 
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[0014] It is another object of the invention to provide a clamp assembly which has 

only a few component parts. 

[0015] It is another object of the invention to provide a clamp assembly which is 

relatively inexpensive to manufacture. 

[0016] It is another object of the invention to provide an improved method for 

securing a ladder to a vehicle rack. 

[0017] These and other objects of the present invention are achieved in the 

preferred embodiments disclosed below by providing a clamp assembly for securing a first 
article to a second article. The clamp assembly includes first and second spaced-apart 
article holders adapted for engaging respective first and second articles. An elongated 
gear rack interconnects the first and second article holders. A pinion operatively engages 
the gear rack, and is adapted for moving the first article holder along the gear rack relative 
to the second article holder. A locking bar has a plurality of spaced teetti adapted for 
meshing with respective teeth of the gear rack in a locked position. Means are provided 
for moving the locking bar between the locked position and a released position. In the 
locked position, the meshing teeth of the locking bar and gear rack cooperate to prevent 
linear movement of the first article holder relative to the second article holder, thereby 
securing the first article to the second article. In the released position, the teeth of the 
locking bar and gear rack are sufficiently disengaged to allow free linear movement of the 
first article holder along the gear rack relative to the second article holder. 
[0018] According to another preferred embodiment of the invention, a hand knob is 

adapted for rotating the pinion to move the first article holder relative to the second article 
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holder. 

[0019] According to another preferred embodiment of the invention, a gear housing 

is fixed to the first article holder, and defines a through channel for accommodating linear 
movement of the housing along a length of the gear rack. 

100201 According to another preferred embodiment of the invention, the gear 

housing includes biasing means for normally urging the locking bar into the locked 
position. 

[0021] According to another preferred embodiment of the invention, a release arm 

is connected to the locking bar and adapted for being pulled against the force of the 

biasing means to disengage the locking bar from the locked position. 

[0022] According to another preferred embodiment of the invention, the release ami 

and the gear housing define respective holes which align in the locked position to receive 

a locking member. The locking member operating to hold the locking bar in the locked 

position. 

[0023] Preferably, the locking member is a padlock. 

[0024] According to another preferred embodiment of the invention, the locking bar 

has more than 2 teeth. 

[0025] According to another preferred embodiment of the invention, each of the first 

and second article holders comprises a generally U-shaped channel. 

[0026] According to another preferred embodiment of the Invention, each of the first 

and second article holders has a length dimension greater than two times its width 

dimension. 
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[0027] In another embodiment, the invention is the combination of a ladder rack and 

clamp assembly. The ladder rack is adapted for mounting on a vehicle. The clamp 
assembly secures a ladder to the ladder rack. The clamp assembly includes first and 
second spaced-apart holders adapted for engaging the ladder and the ladder rack, 
respectively. An elongated gear rack interconnects the first and second holders. A pinion 
operatlvely engages the gear rack, and is adapted for moving the first holder along the 
gear rack relative to the second holder. A locking bar has a plurality of spaced teeth 
adapted for meshing with respective teeth of the gear rack in a locked position. Means are 
provided for moving the locking bar between the locked position and a released position. 
In the locked position, the meshing teeth of the locking bar and gear rack cooperate to 
prevent linear movement of the first holder relative to the second holder, thereby securing 
the ladder to the ladder rack. In the released position, the teeth of the locking bar and 
gear rack are sufficiently disengaged to allow free linear movement of the first holder along 
the gear rack relative to the second holder. 

[0028] In yet another embodiment, the invention is a method for securing a ladder 

to a vehicle ladder rack. The method includes the steps of placing the ladder on the 
vehicle ladder rack such that a rung of the ladder is located adjacent a lateral crossbar of 
the vehicle ladder rack. A first generally U-shaped holder of a clamp assembly is then 
applied to the rung of the ladder, while a second generally U-shaped holder is applied to 
the lateral crossbar of the vehicle ladder rack. The first and second holders of the clamp 
assembly are then brought together into a locked position to secure the ladder to the 
ladder rack. 
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Brief Description of the Drawings 
[0029] Some of the objects of the invention have been set forth above. Other 

objects and advantages of the invention will appear as the description proceeds when 
taken in conjunction with the following drawings, in which: 

[0030] Figure 1 is a perspective view of the clamp assembly according to one 

preferred embodiment of the present invention; 

[0031] Figure 2 is an environmental view of the damp assembly applied to a ladder 

carried on a conventional vehicle rack; 

[0032] Figure 3 is an exploded view of the clamp assembly; 

[0033] Figure 4 is a front view of the clamp assembly with the first holder removed 

from the gear rack, and showing the locking bar in the locked position; 

[0034] Figure 5 is a front view of the clamp assembly with the first holder removed 

from the gear rack, and showing the locking bar in the released position; 

[0035] Figure 6 is a side view of the clamp assembly; 

[0036] Figure 7 is a side view of the clamp assembly showing the first and second 

holders applied to the ladder rung and rack crossbar, respectively; 
[0037] Figure 8 is a fragmentary view of the clamp assembly showing the first holder 

applied to the ladder rung in an alternative orientation; and 

[0038] Figure 9 is a fragmentary view of the clamp assembly showing the first holder 

applied to a round-section ladder rung. 

Description of the Preferred Embodiment and Best Mode 
[0039] Referring now specifically to the drawings, a clamp assembly according to 

188/1 Pages-- 



the present invention is illustrated in Figure 1, and shovym generally at reference numeral 
10. The clamp assembly 10 is especially applicable for securing and locking a ladder 1 1 
or other loose article to a vehicle rack 12, as shown in Figure 2. Preferably, each ladder 
11 carried on the vehicle rack 12 is secured by two or more spaced-apart clamp 
assemblies 10, as described below. The clamp assemblies 10 may also be used for 
securing a second ladder (not shown) to the first ladder 1 1 in a stacked condition. 
[0040] Referring to Figures 1, 2, and 3, the clamp assembly 10 includes first and 

second cooperating holders 14 and 15 interconnected by an elongated gear rack 16, and 
designed for closely engaging a rung 1 1 A of the ladder 1 1 and crossbar 12Aof the vehicle 
rack 12, respectively. As best shown in Figure 3, the first holder 14 is integrally formed 
with the cover plate 1 8 of a gear housing 1 9. The cover plate 1 8 and gear housing 1 9 are 
attached together by threaded bolts 21, or other suitable means. When assembled, the 
cover plate 1 8 and housing 1 9 define a closed through-channel 22 for receiving a free end 
of the gear rack 16. A pinion 24 is rotatably mounted inside the gear housing 19, and 
positioned to operatively engage the teeth 1 6A of the gear rack 16. The second holder 1 5 
is permanentiy fixed to a proximal end of the gear rack 16. A convenient hand knob 25 
operates to rotate the pinion 24 along the length of the gear rack 16, thereby effecting 
linear movement of the first holder 14 and attached gear housing 1 9 relative to the second 
holder 15. 

[0041] As shown in Figures 3, 4, and 5, a locking bar 28 is located inside the gear 
housing 19 and includes a plurality integrally-formed teeth 29 adapted for meshing with 
the teeth 16A of the gear rack 16 in a locked position. Preferably, the locking bar 28 
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includes between 5 and 1 0 spaced teeth 29. Biasing means, such as compression springs 
31 and 32, engage the lodging bar 28 and normally urge the teeth 29 into meshing 
engagement with the gear rack 16, thereby preventing linear movement of the first holder 
14 relative to the second holder 1 5. In the locked position shown in Figure 4, the meshed 
teeth of the locking bar 28 and gear rack 16 provide substantial resistance against 
shearing, such that the cooperating holders 14 and 15 remain clamped to the ladder 1 1 
and vehicle rack 12 to safely secure the ladder 11 in the event of a sudden stop or 
collision. 

[0042] A release arm 35 is connected to the locking bar 28, and has a 

perpendicularly disposed finger 36 designed for being pulled against the biasing force of 
the compression springs 31, 32 to temporarily disengage the teeth 29 and 16A of the 
locking bar 28 and gear rack 16. In the released position shown in Figure 5, the first 
holder 14 can freely move inwardly or outwardly relative to the second holder 15 in order 
to secure or release the ladder 1 1 . Respective holes 38 and 39 formed through the 
release arm 35 and gear housing 19 align in the locked position to receive a locking 
number, such as a pad lock 40 shown in Figures 1 and 2. The pad lock 40 holds the 
locking bar 28 in the locked position such that the ladder 1 1 cannot be removed from the 
vehicle rack 1 2 without first removing the lock 40. In alternative embodiments, the locking 
member may comprise a cotter pin, combination lock, or other means suitable for fixing the 
position of the locking bar 28 relative to the gear rack 16. 

[0043] Referring to Figures 6-9, the holders 1 4 and 1 5 preferably comprise generally 

U-shaped channels designed to accommodate multiple rung and rack cross-sections. 
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Figure 7 shows the clamp assembly 1 0 applied to a conventional ladder rung 1 1 A and rack 
crossbar 12A. Figure 8 shows the holder 14 applied to the ladder rung 11A in an 
alternative orientation. Figure 9 shows the holder 14 applied to a round-section ladder 
rung 1 1 A'. For increased holding strength, the length "L" of each holder 14, 15, as shown 
in Figure 4, is substantially greater that its width "W", and Is preferably greater than 3 
times its width. According to one embodiment, the length of each holder Is approximately 
3 inches and the width approximately 1 .5 inches. The height of the clamp assembly when 
fully extended Is approximately 9 inches. The major components of the clamp assembly 
10 are preferably formed of a lightweight, durable plastic, such as ABS, PVC, or a 
polycarbonate, such as Lexan®. 

Securing the Ladder 11 to the Vehicle Rack 12 
[0044] The ladder 1 1 is secured to the vehicle rack 1 2, as shown in Figure 2, by first 

placing the ladder 1 1 on top of the rack 1 2 such that the rungs 1 1 A locate near at least two 
spaced crossbars 12A of the rack 12. The rack crossbars 12A extend laterally from one 
side of the vehicle, and are typically spaced apart about 4-6 feet. The clamp assembly 1 0 
is opened by moving the locking bar 28 into the released position, as previously described, 
and then rotating the hand knob 25 to spread the holders 14 and 15. The holders 14, 15 
are then applied, respectively, to a selected rung 11A of the ladder 11 and a selected 
crossbar 12A of the vehicle rack 12. With the locking bar 28 still in the released position, 
the hand knob 25 is rotated in an opposite direction moving the first holder 14 inwardly 
towards the second holder 15 to tightly clamp the ladder 1 1 and rack 12 together. At this 
point the locking bar 28 moves back into the locked position preventing linear movement 
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of the holders 14, 1 5. A second clamp assembly 1 0 is then applied in an identical manner 
to another ladder rung 1 1 A and a second crossbar 12A of the vehicle rack 12. A pad lock 
40 is then fed through the aligned holes 38 and 39 in the release arm 25 and gear housing 
1 9 of each clamp assembly 1 0 to secure and lock the ladder 1 1 to the rack 1 2. The above 
process is completed in a matter of seconds. The ladder 1 1 is removed from the vehicle 
rack 12 by reversing this process. 

[0045] A clamp assembly and method for securing a ladder to a vehicle rack are 

described above. Various details of the invention may be changed without departing from 
its scope. Furthermore, the foregoing description of the preferred embodiment of the 
invention and best mode for practicing the invention are provided for the purpose of 
illustration only and not for the purpose of limitation— the invention being defined by the 
claims. 
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